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mended in scientific photometry, when a great loss of light is inadmissible. The law that, when the frequency of intermittence is sufficient to give a steady appearance, the brightness is proportional to the angular magnitude of the open sectors appears to be well established.
§ 4.   Resultant of a Large Number of Vibrations of Arbitrary Phase.
We have seen that the resultant of two vibrations of equal amplitude is wholly dependent upon their phase-relation, and it is of interest to inquire what we are to expect from the composition of a large number (n) of equal vibrations of amplitude unity, and of arbitrary phases. The intensity of the resultant will of course depend upon the precise manner in which the phases are distributed, and may vary from n2 to zero. But is there a definite intensity which becomes more and more probable as n is increased without limit ?
The nature of the question here raised is well illustrated by the special case in which the possible phases are restricted to two opposite phases. Wii may then conveniently discard the idea of phase, and regard the amplitudes as at random positive or negative. If all the signs arc the same, the intensity is nz; if, on the other hand, there are as many positive as negative, the result is zero. But, although the intensity may range from 0 to nz, the smaller values are much more probable than the greater.
The simplest part of the problem relates to what is called in the theory of probabilities the " expectation " of intensity, that is, the mean intensity to be expected after a great number of trials, in each of which the phases are taken at random. The chance that all the vibrations are positive is 2~71, and thus the expectation of intensity corresponding to this contingency is 2~w. wa. In like manner the expectation corresponding to the number of positive vibrations being (n—V) is
2~M. n. (n - 2)2,
and so on.    The whole expectation of intensity is thus If.    „         ,      ~,.    n(n— 1)
1. «2 + n. (n - 2)2 +
1.2
(n - 4)3
Now the sum of the (n -f 1) terms of this series is simply n, as may be proved by comparison of coefficients of «2 in the equivalent forms
(ex + e~x)n = 2n (1 + i.rc2 + .. ,)n
= enx 4-
J. .
e(n
The expectation of intensity is therefore n, and this whether n be great or small.portance, the necessary enfeeblement of the light by the process of diffusion. And, if to maintain the brilliancy we substitute regular reflectors for diffusing screens, the method breaks down altogether by the apparent illumination becoming independent of the distance of the source of light.
